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N O R T H  A M E R I C A N  A V l A T l O N i  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

The December r e p o r t  ref lects  a change i n  t h e  repor t ing  format t o  include 
t h e  cu r ren t  Airfrme 011 drawing r e l e a s e  as a bas is .  
s t a t u s  s e c t i o n  summarizes t h e  changes from t h e  previous LOR s t a t u s  t o  t h e  
c u r r e n t  k i r f r m e  011 weight, and incorpora tes  t h e  estimeted changes f o r  t h e  
LOR mission spacecraf t .  -'! sec t ion  has been edded descr ib ing  t h e  Loit es t imated 
changes. h i l l  allow weight s t a t u s  repor t ing  cons i s t en t  k i t h  
Airframe Drawing Release and continuous updating o f  t h e  estimated LOR changes. 

The cu r ren t  weight 

The new fcrmet 

This r e p o r t  r e f l e c t s  a spacecraf t  weight increase  of 740 pounds a t  
i n j e c t i o n  and 310 pounds a t  t h e  i n l e c t e d  spacecraf t  condi t ion less Service 
Module propel lan t .  
c? Service  IVIodule loPded with s u f f i c i e n t  Fropel lan t  a t  2 spec i f i c  impluse of  
313.0 t o  provide 10 p e r  cen t  AV margin. This i s  bzsed on 2 LU: Txeight ill- 
cluding  crew, of  25,000 pounds. 

The cu r ren t  inZectea >;eight of  85,315 pounds i s  besed on 

The mc2,'or changes i n  t h e  Com,and Module were due t o  th.e inccrpora t ion  of  
t h e  cu r rey t  :.irfrane 011 changes. t h e  add i t ion  of  L.3 dockin? provisio:ls, end 
t h e  incorForat ion of  C a t e p q  I we i rh t  reduct ions from the  curre . i t  >;eight 
reduct ion  program. 

The ma.'or changes i n  t h e  Service bh iu le  were due t o  the  incorporz t ion  
of t h e  cu r ren t  .:lirfrnme 011 char.ges and t h e  add i t ion  of rendezvous radar 
e quipmen t . 

The ma;'or chFnges i n  t he  Lamch Zscape System were due t o  t h e  e a d i t i o n  
o f  t h e  t o o s t  protectio:: cover End a decrease i? b a l i a s t  cons i s t en t  with t h e  
combined Lamch FscaFe Systezi i)-.d Cor?-m>xi 1:odule b s l a x e  requirements. 

The Zar th  C r i 5 t d .  !'issio:; :;eight Sumn~iry r e f l e c t s  a t:co s t age  Eooster- 
to-Orl-it in, 'ectioii b2tkcut t h e  use of Serv ice  I-:odule propulsion and i s  based 
on B cornFlete Service 1,lod::ie loedea with 2425 pounds of de-boost propel len t .  
The e a r t h  o r b i t  :.;.eight r e p r t e d  l i d t s  t h e  o r b i t a l  a l t i t u d e  c a p a b i l i t y  with 
t h e  Sa turn  I t ,oos te r  t o  60.0 ? e x t i c a l  r i l es .  To okta in  t h e  100 n a u t i c a l  
o rb i tz .1  e l t i t u d e  x i t h  the  2a;urn 1: boos ter  r equ i r e s  o f f  loading t h e  Comand 
1:odule 8nd Serv ice  1.Iodule. 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

LAUNCH 
ESCAPE 
SYSTEM D I M ENS1 0 N AL D I AGK AM 

XL = 399.7 I 

X, = 1483.2 

xL=o  
X, = 83.5 

COMMAND 
MODULE X, = 1083.5 

x, = 1ooo.o 
x, = o  

SERVl CE 
MODULE 

154.0" DIAMETER 

x, = 838. o 

ADAPTER 

X, = 722.0 

X, = 524.0 

ADAPTER 

3ID 62-99-22 
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GElOSS 'TLIGHT 

(LESS El:) 

PTVIOUS 1 CH+:YGT, CUXQZXT ESTIUTED CUX!F,X' L(..SIS FO3 CUKXYT 
LOR TO AFRJf 0111 CHnSGZS I LO3 LOR STATUS 

1 STATUS CUPtii3:T :TIGHT TO ' .TIGHT - ---I---- - ITEM 

I 
68070 19 , 79 . 2 .  

-- - 
- - - I 

C Olll !.AND MODULE I 9730 +190 

SERVICT MODULZ - B/O i 9690 +60 

LES 
I 

i 7050 +50 7100 1 +115 7215 39 5 1  

I 

j i.Di:PTZS 
! 

3 400 3400 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

COWAND NCDULE 

CURRXNT AIRFRAME WEIGHT ENPTY CHANGES 

STRUCTURE 

Increase  b a s i c  body s t r u c t u r e  forward s e c t i o n  t o  p ro tec t  t h e  
forward p i t c h  motor i n s t a l l a t i o n  from t h e  parachute harness 
during Comnand Kodule tumbling a t  parachute deployment. 
The motor i n s t a l l a t i o n  must be pro tec ted  so t h a t  t h e  RCS 
system is  i n t a c t  during propel lan t  Burning (dunping) as 
t h e  Command Xodule decends on t h e  main parachutes.  The 
s t r u c t u r a l  addi t ions  are as fol lows:  

Increase  i n  e x i s t i n g  p i t ch  rnotor support  beam 
cue t o  an increase  i n  riser impact t o  5C,OOO 
pounds. +7.0 

Addition of f i t t i n g  on the  forward bulkhead t o  
t r a n s f e r  riser impact loads i n t o  primary 
s t r u c t u r e .  - 1 6  .O 

f i t t i n g s .  +1?. c 
Increase  of inner  s t ruc tu re  t o  provide support  

anc! attachment s t ruc tu re  f o r  riser &pact 

Increase  inne r  s t r u c t u r e  t o  heat s h i e l d  shear  attachment a t  
S t a t i o n  42 due t o  ca lcu la t ions  based on re leased  drawing i n  
l i e u  of es t imates .  

Increase  secondary s t r u c t u r e  due t o  t h e  following changes: 

Addition o f  s t r u c t u r e  t o  t h e  r i g h t  hand equipment 
hay f o r  i n f l i g h t  s torage of  t h e  C02 absopbers 
t o  a l low s u f f l c i e n t  clearance f o r  s torage  
of t h e  cen te r  crew couch. 

Increase  i n  r i g h t  hand equipment bay due t o  
ca lcu la ted  weight of  compartments f o r  personal  

Increase  i n  l e f t  hand equipient  bay due t o  a chaxge 
fro?. 3 - IC honeycomb core t o  2 - 60 ( r e in fo rced )  
hone;rco& core i n  t h e  s i d e  shock a t t enua t ion  

Increase  forward r iEht  hand equipment bay due t o  
ca l cu la t ion  of t he  su rv iva l  k i t  r e t a i n i n g  door 
and support  replacing an e s t i n a t e d  weight f o r  a 

9 . 0  

hygiene suppl ies  i n  l i e u  o f  es t imated.  5 * O  

p a r d  f o r  couch 1k.pact loads.  ‘3 .c 

s iTple  c losure.  +6 .G 

11 

(+I77 .O) 

+27.0 

T6.0 

L4.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE ahd INFORMATION SYSTEMS DIVISION 

CUESENT AICF?.WE \EIGHT D!?TY C I J ! N G S  

STXJCTUiE (Continued) 

Increase  i n  lower equipment bay due t o  t h e  add i t ion  
of aluminum f i l l e r  blocks ( a p p r o x b a t e l y  30) 
placed wi th in  the  honeycomk panels  as a so lu t ion  
t o  t h e  co ldpla te  a t tachxent  t o  s t r u c t u r e  problem. 

Increase  i n  lower equipment bay due t o  the  add i t ion  
of  s t r u c t u r e  r e s u l t i n g  from the  r e loca t ion  of  
equipment f o r  center  of g r a v i t y  improvement. 

+13.0 

+12 .o 

Increase  heat  s h i e l d  subs t ruc ture  due t o  t h e  following changes: 

Increase  i n  forward heat  sh i e ld  nose cone due t o  
an increase  i n  sk in  th ickness  which w i l l  not  
be 

Addition of  s t r u c t u r e  due t o  an increase  i n  t h e  
number of  inner  t o  ou te r  a t t a c h  s t r i n g e r s  Der 

chem-milled on t h e  e a r l y  vehic les .  -5 .c 

curren t  drawin€ re lease .  -11 .c 

honepconb design. +12.0 

required during cold soak condi t ions.  

Increase  i n  rer.dezvous window w e l l  s t r u c t u r e  due 
t o  us ing  a cas t ing  d e s i p  i n  l i e u  of  an e s t i n a t e d  

Addition of a rr.onent t i e  t o  t h e  a f t  neat sh i e ld  a t  
t h e  t o r o i d a l  sec t ion  f o r  s t r u c t u r a l  h t e y r i t y  

Increase  i n  center  sec t ion  heat sh i e ld  due t o  an 
-5  .G 

increase  i n  honeycomb panel f ace  shee ts  which 
w i l l  not be chem-nilled on t h e  e a r l y  vehic les .  &25.0 

Increase  a b l a t o r  due t o  more de t a i l ed  heat inF information on t h e  
t o r o i d a l  s ec t ion  and incorporat ioc of A V C O ' S  e s t imate  of 
a k l a t o r  required t o  cover the Rose cap replacement of t h e  
radorne . 

P.dd ?. !: E i n s t rw ' en ta t ion  cons is ten t  with cur ren t  measurement 
l i s ts  f o r  f l i g h t  q u a l i f i c a t i o n  requirements. 

I n s t a i l  ?AY/iT/F?! t e l e n e t r y  system, t h r e e  c o m x t a t o r s  and one 
tape  recorder  t o  handle f l i g h t  q u a l i f i c a t i o n  PCIf requirements. 

CO~?'T!?@Ls A m  9IS?LAB 

Increase  con t ro l s  and d isp lays  based on ca l cu la t ions  of  cur ren t  
re leased  drzxiiigs. 

+61.0 

+-3? .O 

(+3@5 - 0 )  

1260.0 

+L5 -0 

(t6.0) 

6 . 0  
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

STASILIZATICK AFT CCNTFY2I.S 

Decrease HCA packages based on H o n e y e l l  da t a  reducizp t h e  
c 1 2 ~ p s  t h a t  kold t k e  coring cards and r e f l e c t i n g  a c t u a l  
weights. 

- EUCTICf l  CCYTZGL S I T ' Z -  

Increase  en@e weight c o m i s t e n t  wi th  cur ren t  procureEent 
s p e c i f i c a t i o n  weigkt. 

Increase  d u q i n g  system due t o  miscellaneous ca lcu la ted  weigl-hs. 

E L X T 3 I  CAL PC'fi? 

Increase  i n v e r t e r s  due t o  incorporat ing cur ren t  %estinghouse 
s t a t u s .  

Increase  A-C power box assenbly based 03 ca lcu la t ions  o f  
cur ren t  re leased  drawings. 

(-7.0) 

-7.0 @ 

(+4.0) 

+3.6 

4- .4 

( +11.0 ) 

+6.0 

+C.E 

Increase  c i r c u i t  breaker  panel  due t o  t h e  add i t ion  of wi r ing  
ar,d te rmina ls  required t o  wire up the panel.  

Add wir ing and con t ro l s  for Service l'odule loca t ed  sequencer 
f o r  opera t ing  Serv ice  Module F.CS engine zf ter  Conmand l'odule - 
Service  Yodule separa t ion .  
s u f f i c i e n t  d i s t ance  and LV between t h e  Co.mand I:odule and 
Serv ice  Yodule during entry.  

The system i s  required t o  provide 

Increase  umbi l ica l  feedthru  p l a t e  due t o  changing material from 
aluminum t o  s tee l  p e r  t h e  requirements t h a t  o u t e r  heat  s h i e l d  
components must be made of  steel. 

Decrease umbi l ica l  feedthru in su la t ion  due t o  removal of  ablative 
d u e  weight which i s  ca r r i ed  i n  t h e  Avco weiphts.  

-%.]A 

"-3 . 0 

+2 .O 

-1.2 

13 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

CUXmNT AI2FFAYE ‘&TIGHT DPTY CHANGES 

ENVIRONKENTAL CGMT3OL 

Increase water-glycol c i r c u i t  subcontractor weights based 
on AiPesearch s t a t u s  r e f l e c t i n g  t h e  following: 

Deletion of ( 3 )  nlycol shutoff  valves.  -0.6 
Additior. of ( 3 )  solenoid shutoff  valves due t o  

s impl i f i ca t ion  jf ECS water management and 
coolant systems. +3.0 

Deletion of gl..rcol accumulator manual overr ide 
con t ro l  f o r  weight reduction purpose. -1.5 

Decrease water supply systern subcontractor weight due t o  t h e  
de l e t ion  of t h e  Freon s torage tank f o r  s impl i f i ca t ion  of 
t h e  YCS water mnagenent and coolant systems. 

Increase water supply system due t o  t h e  addi t ion  of a warning 
sgsterr: t o  provide a warning d i sp lay  t o  i n d i c a t e  malfunction 
i n  t h e  X S  water separa tor  a c c m u l a t o r  u n i t s .  T h i s  system 
i s  required because loss of water and oxygen i n  the  event 
i n t e r n a l  leakage of  :he accumulator occurs;  t h i s  could r e s u l t  
i n  z i s s i o n  abor t .  

Decrease waste manacemer.t system due t o  a change i n  plumbing ar.d 
f i t t i n g  r r a t e r i a l  from s t e e l  t o  al.urr,inum and incorporat ion of 
miscellaneous vendor weights. 

Decrease drogue chute system based on Northrop s t a t u s  r e f l e c t i n g  
a c t u a l  weights of tes t  p a r t s  versus ca lcu la ted  weights. 

Decrease r a i n  c l u s t e r  based on Northrop s t a t u s  r e f l e c t i n g  t h e  
following : 

Re-evaluation of main chute package u t i l i z i n g  a c t u a l  
weights of t e s t  items. -8.4 

Change i n  c l e v i s  f i t t i n g .  -2.6 
Eecalculat ion of pro tec tors  and padding requirements. -1.5 

Decrease p i l o t  chute system pack assembly based on Northrop 
s t a t u s  r e f l e c t i n g  r eca l cu la t ion  of a t t ach ing  pa r t s .  

(-6 .O) 

t-o.9 

-3.3 

-i-2.0 

-5.6 

(-10.0) 

-1.6 

-12.5 

-0.4 

14 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ZA3TH LAPDING -- SYS'J3'; (Continued) 

Increase  sequence cont ro l  assembly based on IJorthrop s t a t u s  
r e f l e c t i n g  repackaging o f  redundant con t ro l  i n t o  two 
separa te  packages. 

Increase a t t a c h  provis ions due t o  ca l cu la t ion  of  re leased 
drawings of t h e  drogue chute r i s e r  a t t a c h  f i t t i n g .  

Increase  forward heat  sh i e ld  r e l ease  system based on an  
increase  i n  t h e  tubing wall th ickness  due t o  increased 
pressures .  

TOTAL CC!KKAF!D YCDULE CWm'T AIRFWE \EIGHT DTTY CHAMGZS 

15 

i-1 . 0 

+1.0 

+2.5 

+.!+go. 0 

SIII 62-99-22 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

Decrease weight of r ad ia t ion  dosimeters per  NASA TI.Jx. -3 .o 
Delete Lmar boots fror;! pressure garment asseKbly as t h e  cur ren t  

-10. E d e f i n i t i o n  of t h e  s u i t  i s  t h a t  it is  inter-vehicular .  

Cecrease c l i n i c a l  monitorin5 ins t runent  s e t  per  cur ren t  s p e c i f i -  
ca t ion  requirenents .  -3.0 

Delete personal  hygiene deodorant pads as t h e  constant  wear 
garments have deodorant provisions.  -2.7 

Decrease sunglasses  based on revise6 es t imates .  -0.5 

Decrease food and containers  based on l a t e s t  vendor weights. -10.0 

Oelete freon due t o  s h p l i f i c a t i o n  of  t h e  ZXS water  ranagement 
anc! coolant  system which add a heat sir& i n  t h e  g lycol  
c i r c u i t .  -10. c 

- SCIENTIFIC EQUIPEDIT ( -2 50. C ) 

Delete s c i e n t i f i c  equipment based on cur ren t  requirements. -2%. 0 
-- 

TOTAL COM%ND KODULE CWB,J" USEFUL LOAD CHANGZS -290.0 

16 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 
I 

SEZVICE XGDULE 

CU3RZNT AIRFRJQE WEIGHT EKPTY CHANGES 

S T E U C W  

Increase  t h e  in su la t ion  weight i n  t h e  area of t h e  af t  heat  
s h i e l d  due t o  t h e  following: 

( 0 

+bo. 0 

Imrease i n  dens i ty  of t h e  &felt  in su la t ion  
from 3.5 lbs . /cu.f t .  t o  6.0 lbs./cu,  f t .  pe r  
cur ren t  re leased drawings based on thermo 
information. 411.0 

Increase  i n  dens i ty  of t h e  EX-2 i n s u l a t i o n  
from 3.5 lbs./cu.  f t .  t o  4.7 lbs./cu. f t .  pe r  
re leased  drawings based on la tes t  thermo 
information. 1-2.0 

Increase  i n  in su la t ion  supports due t o  ca l cu la t ions  
of  current  drawing r e f l e c t i n g  a change from 
a t t ach ing  d i r e c t l y  t o  the  bulXkead t o  a t t ach ing  
t o  brackets  away fror,  t he  bulkhead leaving  a 

Increase  i n  Q-felt i n su la t ion  a r e a  due t o  ccr ren t  
space. t8.G 

ELECTRONICS ( 84.0) 

l eng ths  . 74.0 

engine heat  requirements. t19.0 

Increase  antenna coax based on ca l cu la t ion  of cur ren t  cable 

ELECTXCXL PC'33R (-t21.c) 

Increase  f u e l  c e l l  power pack due t o  a change i n  core s t r u c t u r e  
of  t h e  f u e l  c e l l  coolant regenerator  i n  order  t o  irrprove the  
flow d i s t r i b u t i o n .  *.6 

Increase  s u p e r c r i t i c a l  gas s torage  sys t en  II2 tank due t o  a 
reduct ion of t h e  allowable stress of t h e  Litanium pressure 
v e s s e l  from lG5 k s i  a t  bu r s t  and 95 k s i  a t  proof t o  5C %si 
a t  l i m i t  pressure.  -15.L 

Increase  H2 cozponent p,owting provis ions based 03 revised 
ca l cu la t ions .  '1.5 

Increase  07 tank support she l f  and conponent nountizpr p r o v i s l  7 ons 
--I;. 6 due t o  t h e  addi t ion  of f i t t i n p p e r  current  stress requirenents .  



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

xm.mIcaL II_ PC~JICF. ( C o n t i m i d  

Increase  r a d i a t o r  sk in  th ickness  i n  t h e  flow areas based on 
cur ren t  drawings. -!-2 . 2 

Pecrease C O F ~ D T !  u t i l i t y  provis ions based on r ev i s ion  of 
cur ren t  r e p i r e n e n t s .  -3 03 

Increase  water-glycol subcontractor  cozponents due t o  
s i m p l i f i c a t i o n  of  t h e  water management and coolant s y s t e m .  '-4.0 

Decrease water-glycol plumbing and hardware based on 
- 6  . J  ca lcu la t ion  o f  re leased  drawings r e f l e c t i n g  fewer f i t t i n g s .  

Delete  water supply sys t en  valves  due t o  s impl i f i ca t ion  of 
system. - .1 

Decrease co,mon Itens supports  and hardware based on ca l cu la t ions  
of  cur ren t  requirenents .  -4.7 

19 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

P ? w I  olrs 
LO!? 

ST.\?'US 
11-1-63 

1062 -i3 I 1065 , 1065 9 

5c 5e ' 5e lC!! 

1 S t r u c t u r e  

E l e c t r i c a l  Syst erL 1 
i Propulsion System 
i Xain Thrust 1; p16L 

J e t t i s o n  L3L 

S k i r t  92 
i 
i ? i t c h  Control a 55 

1 Separation Provisions 67 

i 

Je t t i so r ,  1:otor 
i 

I 

g 0 C/I! Qoost P ro t .  Cover 

92 
55 60 

15 

60 

40 

39 

. -  . 
55 

51  

20 



N O R T H  A M E R I C A N  A V I A T I O N ,  I NC. SPACE and INFORMATION SYSTEMS DIVISION 

Eecrease tower assenblp due t o  ca l cu la t ions  of t h e  tower 
s t r u c t u r e  based on current  re leased  drawings. 

Inc-ease p i t c h  motor support  s t r u c t u r e  due changing t o  
Iiconel-X ma te r i a l  t o  avoid weld cracking. 

Decrease a t t ach ing  p a r t s  due t o  cur ren t  drawing ca l cu la t ions .  

FALUST 

Increase  b a l l a s t  cons i s t en t  w i t h  cur ren t  Command Module 
and LES balance requirements. 

-3 

+': 

-1 

(W) 

i 5 0  

21 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

22 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

c a 

U t i l i z e  t h e  S I V  .Idapter co-.sistent w i t h  the  cn r ren t  ' A r f r m e  
Oli rdssj.02 reqciroments i n  l i e u  of t h e  S I7 2 LF3: +-&dapter. 

SID 62-99-22 

-2 5 '70 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

ElivAnate t h e  hea t  sh i e ld  subs t ruc ture  f ace  sheet, pads ( s c a r  
weight: provided on t h e  f irst  f e w  spacec ra f t s  f o r  d e s i g m  
t h a t  were Rot consumnated ( s t r akes ,  ?lu,cs, vents:  e t c s . ) .  

Analyze s t r u c t u r e  design i n  d e t a i l  based on a reflnernect of  
loading condi t ions,  as the  or ig i r ,a l  des i& was accor@.sked 
on an extremely t i g h t  schedule u t i l i z i n g  a minhun  of  102c',5 

an2 equipment information. 

I n c o q o r a t e  a boost p ro t ec t ion  cover over t h e  Comand Yodule 
nose t o  be j e t t i s o n e d  wi th  the  Launch Escape System tower. 
This would al low t h e  ab la t ive  material th ickness  on t h e  
nose t o  be reduced. -30 

'educe t h e  spacecraf t  temperature c r i t e r i a  f r o n  250°F t o  
200'F. 
material car! be renoved f o r  every degree reduct ion a t  
start  o f  en t ry .  -50 

A saving of approximately one pound o f  a b l a t i v e  

2e f ine  secondary s t r u c t u r e  design b;~ a d d i t i o n a l  machininp 
of ex t rus ions  u t i l i z e d  i n  co ldpla te  c loseouts ,  a l t e r n a t e  
materials, and a reduct ion of supports  f o r  s c i e n t i f i c  equiprnent. -60 

?educe heat  s h i e l d  window g la s s  th ickness  from 0.70 inch t o  0.55 
inch based on a more de t a i l ed  thermal and s t r u c t u r a l  analpSis .  -10 

Add docking provis ions  f o r  t h e  I&?. mission. +150 

Delete console i n t e r f a c e  connectors r e s u l t i n g  i n  some cornplica- 
t i o n s  i n  manufacturing and r e p a i r  of console. -9 

Delete i n s t m e n t a t i o n  required f o r  f l i g h t  q u a l i f i c a t i o n .  -305 

24 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

CCNTZOLS AXD DISPLAYS 

Reduce weight of  d i sp l ays  by u t i l i z i n g  lamps i n  l i e u  of the  
barometric pressure ind ica to r  and bv shar ing  cryogenic 
pressure  and q u a n t i t y  readouts between t h e  hydrogen and 
oxygen requirements. 

Eelete t h e  self-test c a p a b i l i t y  of  t h e  SCS d i sp lays .  

2 e l e t e  t a i l - o f f  switch from d e l t a  V i nd ica to r .  

Delete  present  r eac t ion  j e t  solenoid power switchin€ r e l ays  
U t i l i z e  a manual switch from t h e  SCS r-ode s e l e c t  panel.  

and c i r c u i t  breakers  f o r  reac t ion  j e t  solenoid power cor.trol. 

Replace r o l l  a t t i t u d e  e r r o r  rieedle servo d r ive  with ealvanor.eter 
covezent . 

Ad3 rer?dezvous radar  panel requlred f o r  LCF n i s s i o n .  

Femove a l l  e lapsed t i r e  ind ica to r s  p r i o r  t o  f l i c k t .  

l i t i l i z e  p a r t i a l  p o t t i z g  i n  low d i s s i p a t i o n  X B  nodules. 

Reduce t o t a l  lenytk of  ECA package. !'acka?es a r e  p re sen t ly  
designed t o  include growtk c a p a b i l i t i e s .  

Delete z u l t i p l e  rr,onitor r e l ays  i n  I?!: ampl i f ie rs .  

EN'a V?!?JT!Ti.I, CCY!'?PCL -- 
I ' t i l i z e  a combined tank with separa te  comartments  f o r  waste 

water  and potable  water. 

(-3 1 

-4 

-2 

-1 

-2 

-1 

-5 

-3 

-1 

( - 4 )  

-4 

-391 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

?educe l i f e  rafts due t o  design ref tnenent  u t i l i z i n g  higher  
-9 s t rength  t o  xe ight  r a t i o  claterials. 

Add s c i e n t i f i c  equiprent based or! current  Kl? rLssion requirernents. -250 



~~~ ~~ 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

Add s t r u c t u r a l  beef-up required t o  support  t h e  rendezvous r ada r  
equipment. 

ELECTPGNI cs 

Add rendezvous r ada r  equipment cons is ten t  w i t h  t h e  LOE 
requi renents  . +170 

27 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

STRUCTLm 

Add a boost heat  sh le ld  for protec t ion  o f  t h e  forward 
The addi t ion  of conpartment during boost heating. 

t h e  boost hea t  sh i e ld  reduces t h e  forward compartment 
h e a t  shield ab la t ive  t h i c h e s s  and l i gh tens  tne 
i n j e c t e d  spacecraf t  weight. 

BALLAST 

Decrease b a l l a s t  cons is ten t  w i t h  cur ren t  Comand Fodule 
balance requirements. -60 

2 t-' 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

U t i l i z e  the  S I V  B .'ida.pter cons i s t en t  w i t h  the ccrrelt LOR 
missio;l recpi renc2ts  i q  l i e u  of t h e  S I V  A i r f r m e  011 
adapter. 

29 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

POTENTIAL X3IGHT AND CEMTS? OF GRAVITY CHANGFS 

COl.Q;2Lrl) N C D U E  

Change i n  crew and metabolic c r i t e r i a  based on as t ronaut  data 
and new NASA metabolic rates. 

Crew 
Food w.d Containers 

Delete requirement f o r  t h e  P E S  a s  t h e r e  is  no e x t r a  vehicu lar  
missions planned from t h e  Command Kodule. 

Decrease mission dura t ion  f ron  14 days t o  e days: 

Food and Containers 
Chemical Dis infec tan t  

_I_ Cob2 !UNICATION 8 INS RmZNTATION 

Zepackage ?3! components. 

U t i l i z e  Conic Corporation VHF/FM and urmodular HF. 

Delete PO! provis ion f o r  f l i g h t  q u a l i f i c a t i o n  instrumentat ion 
growth. 

U t i l i z e  Zantec mult iplexer .  

S TAEILIZATION R e  CC!.!F.OL 

U t i l i z e  magnesium i n  l i e u  of aluminum on ECA base p l a t e s .  

Change i n t e r n a l  package connectors from Amphenol t o  Cannon 
based on recent  connector optimization study. 

ZLXTXCAL PCE?; SYSTB.: 

Increase  wiring pe r  cur ren t  preliminary wire evaluat ion.  

Increase  e l e c t r i c a l  Command Vodule t o  Serv ice  Module umbil ical  
cons is ten t  with p o t e n t i a l  in te rnodular  wi r ing  requirement. 

Decrease i n v e r t e r s  due t o  redesign of power t r a n s i s t e r s .  

(-137 

-45, 
-12 

-4 5 

-26 
-5 

(-44) 

-le 

-6 

- 10 
-6 

( -34 1 
-25 

-9 

(+221) 

+175 

4 0  

-u 



NORTH A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION S Y S T E M S  DIVISION 

Fcduce l i t h i u y .  tpdrodxide and conta iners  p e r  change i n  Crew 
azd I ie takol ic  c r i t e r i a  based on a s t ronau t  d a t a  and new 
%SA xe tabo l i c  rates. 

m :.educe quanti::, requirenents  of  l i t h i m  hydro-xide due t o  
P t s s i o n  dura t ion  decrease from 14 days t o  R da:Ts. 

Add re-entry oxygen required due t o  d e l e t i o n  of  PISS. 

Delete two l i t h i u m  hydroxide charges by r a i s i n g  t h e  
m a x i n u n  al lowable C02 content.  

S CI T!?'IFI C ?QUI 3 3 ! ' T  

Pemove from Lower 3quipment Eag 

Femove from ? igM Fand Squipnent Ray. 

TOTAL PCTENTIAL CEANGZS CCIT/A!,T!l ?!@DUU 

-18 

-47 

+k 

-9 

(-170) 

-35 

-13 5 

-234 

31 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION S Y S T E M S  DIVISION 

Reduce E2 f o r  8 day rxission i n  l i e u  o f  14 day. 

Reduce C2 f o r  P day mission i n  l i e u  of 14 day. 

Decrease i n  Fuel  Cell Power System based on folded 
f u e l  c e l l  design. 

Increase  f u e l  c e l l  r eac t an t s  f o r  660 kw-hrs. 

Increase  e l e c t r i c a l  Conmnd. I'odule t o  Serv ice  F'odule 
w . b i l i c a l  c o x i s t e n t  F i i t h  po tef i t l a l  in? errnodular wi r ing  
equipxe2t. 

Increase  wir ing pe r  cur ren t  prel iminayr  wire evaluat ion.  

Adr3.ltion of nropel lan t  heat in5 system t o  mair.tair, f u e l  a t  
tanperaturaj  above f r eez ine  point .  

( -E4 1 
-12 

-2EO 

-50 

-1-56 

- ?C 
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N O R T H  A M E R I C A N  A V I A T I O N ,  

~ 

I N c.  @ SPACE and INFORMATION SYSTEMS DIVISION 

ITEM CU?FXI\’T 
ifll SHT 
12-1-63 

I f i I  GET SCPTY 

S t ruc tu re  

Crew Systems 

Comunications 

I n s t  m e n t a t  ion  

Controls 8. Displays 

Guidance !r Navigation 

S t a b i l i z a t i o n  8, Control 

Peact ion Control 

E l e c t r i c a l  Power 

Znvironmental Control 

E a r t h  1andir.g 

USEFUL LOAD 

C r e w  S p t e r r s  

Feactior! Control 

3nvi rornez ta l  Control 

S c ier , t i f  i c  Payload 

G:’CaS ‘;,TIG!-!T 

4672 

29 8 

3 63 

175 

291 

L20 

2G3 

327 

1499 

293 

063 

1546 

E59 

270 

157 

2 50 

9-70 

33 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

STF '   aim.^ CTUEZ 
Basic Body S t r u c t u r e  

FoA-warh Sec t ion  
Honeycor.b 
Frames, X n g s  and Zatches 
F i t t i n g s  and Attachments 

Honeycomb Panels 
Longerons, Frames and Elings 
Xindow and Hatches 
F i t t i n g s  and Attachments 

A f t  Sec t ion  
Honeycomb Panel 
r,1?lg 

Center Sec t ion  

-. 
Secondary S t r u c t u r e  

RH Equipment Pap and Coldplates 
LH 3quipment Fay 
Fwd. LE Equipment 9a:r 
Fwd. !?H Equipnent Bay and Coldplates 
Main Display Panel and Coldplates 
Lower Equipment Say and Coldplates 
A f t  Equinment Bay 
Crew Area 
Heat Shie ld  Equipment Area 

Forward Sec t ion  
Heat Sh ie ld  Subs t ruc ture  

Honeycomb Panels 
Frames and Rings 
F i t t i n g s  and Kechanism 

Honeycomb Panels 
Fraxes and Elngs 
Doors and Covers 
F i t t i n p ,  !.-echanism and Attachments 
.'Lr Vent 

Aft Sec t  ion  
?one:zcomb Panels 
Cranes and Rings 
F i t t i n g s  and ?.ttachnents 
Toroidal Assembly 

Center Sec t ion  

Ablation ?*:aterial  
Forward Sect ion  
Center Sec t ion  
A f t  Sectior.  

I n s u l a t i o n  
Separa t ion  Provisions and Attachments 
LEI4 Docking 

TOTAL STRUCW 

63 
57 
87 

196 
263 
104 
102 

11c 
79 

109 
35 
5 1  

2.40 
107 
1 E  5 
132 
24 

3 50 
L7 
E l  
4ĉ  

CURRENT 
iGICIHT 
12-1-63 

(1~61) 
207 

665 

169 

( 5 5 6 )  
€0 
EO 
20 
1 9  
59 

19 5 
61 

5 
3': 

(l-415) 
19 5 

691, 

526 

(1273 1 
116 
529 
6 3 ~  

(195 1 
( 2 2 )  
(150) 

4672 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION S Y S T E M S  DIVISION 

DETAIL WEIGHT STATEKENT 

COIGYiND MODULE 

CWd sysms 

ITEM 

Crew Couch Support and Rest ra in t  System 
Waste Kanagement 
Egress Accessories - Hatch 
Ctse Assembly - Kap and Nanual 
S t r u c t u r a l  S e a t s  and Supports 
Shelf  Assy. - Work/Food Preparat ion 
Food Storage Boxes 

CURRENT 
WEIGHT 
12-1-63 

26 .o 
2.1 
3.b 
2.0 

258.0 
1.9 
5 *O 

35 

298.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ITS! 

Lower Bay 
C-Band Transponder 
Unified 5-Band 
S-Sand Power . h p l i f i e r  
VW I??": Trar.s,nitter/LT Transceiver 
X-IF AX Trans. - Sec/VHF Sec. Pea. 
I. 'ultiplexer 
Spares  
S igna l  Conditioner 
Zecorder 
Audio Center 
Premodulation Processor 
Cent ra l  Timing Equipment 
Up Data Link and Provisions 
VHF-W Diplexer 
VHF-UHF Diplexer 

VHF-KF Fecovery Antenna & Transmission 
C-Sand Antenna 8: Transmission 
2-M.IC High Gain Antenna and Transmission 
VIP-2 Y;r-'C Cmni Ant., Trans. E Ins t l .  Prov. 

%emote Equipment 

E l e c t r i c a l  Provisions 
T l e c t r i c a l  Xir ing 
Cata Dis t r ibu t ion  Panel 
coax 
Connectors 

CU??DJT 
?SEI GHT 
12-1-63 

(239.1) 
20.c 
25.0 
20.5 
15.9 
112.0 
11.0 
I.?. 0 
32.1: 
25.4 
8.0 

11.2 
8.0 

25.0 
1 .? 

.8 
(57.9) 
11.4 
11.7 
4.4 

30.4 

( S 6  .O)  
70.7 
4.0 
5.2 
6.1 

TOTAL C O l ~ T ~ ~ ' I  C AT1 Cli IS 3C.3.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

Lower Equipment Bay 
PCM l jni t  Mo. 1 
PCM Unit No. 2 
Nuclear Eadiation Detection Equipment 

Sensors 
Nuclear Radiation Detection Provis ions 
TV Camera 
TV Viewfinder 

Remote Equipment 

Right Hand Bay Forward 
I n f  l i g h t  Test Sps ten 

Comparators and Power Supply 

Switches 
l le te r  
Chassis 
Farme s s 
Access Cable 

h P S  

S l e c t r i c a l  Provisions 
I n f l i g h t  Test E l e c t r i c a l  Provisions 
h t a  Dis t r ibu t ion  Panel - 

TO TAL 

37 

C U L r n ?  
WEIGHT 
12-1-63 

(58.0) 
26.2 
20.e 
11.0 

(47.0) 
35 .@ 

6.0 
4.5 
1.5 

(36.1) 

16.5 
1.9 
1.5 
1.0 
9.1 
4.1 
2.0 

(33 .? 1 
30.0 
3 .? 

1?5.@ 

I D  62-99-22 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

It!AIN 3ISFLAY PANEL 
Kain Display Par,el Control S t a t i o n  

SCS I'ode S e l e c t  
3elta ? e l o c i t y  
F l igh t  Di rec tor  At t i tude  Ind ica to r  
At t i tude  S e t  and G h b a l  Pos i t ion  Display 
SPS Gimbal Actuator 
E n t q  Poni tor ing  Ind ica to r  
Launch Vehicle h e r g e n c y  Detection System 2-1 
Master Cautior! and Abort L t .  
IFTS Switch 
Barometric Ind ica to r  Light 
Zven t Tine r 
Yountir,g Panels 
Rendezvous Radar 

Kain %splay Panel Center S t a t i o n  
Audio Panel 
Abort Licht 
Zeaction Control 
GYT 9eadout 
ECS Gages and Controls 
Crew S a f e t y  CoRtrols 
Eigh Gair, Antenna Control 
G P. K Computer Eeyboarc! 
3adiat ior ,  P isp lays  
Cryocenlc 
Cautlor, and iiarniEc Display 
Yourtin? Panels 

l!aiE Sis? lay  Panel System Xanagement S t a t i o n  
Comunicat ions Cor t ro l  Panel 
Master Cautlon Lights  
Power C i s t r i b u t i o r  
Fuel  !Cells Controls 
Service Propulsion 
IFTS Switch 
Cqrger! Warning 
P'ount i ng  Panels 

F!aln Eisplap Par,el RH Console 
?us Switches 
Audio Panel 
1 i r h t i - F  Control 
Yount i n r  Panels 

!-fain 'Cisplay Panel LH Console 

TOTAL 

n e *  . i s s lor ,  Sequence Zontrols 
I i e h t i n c  qontrol  
g q p o  ?anel 
u~ Power Control  
Nounting Panels 
!.'AI?? SISFUY ?AT:% (To be brought forward) 

(59 .5)  
3.2 
2.3 
10.0 

6.5 
.6 

15 .O 
1.7 

03 
.1 
.1 

1.5 
2.2 
13 .O 

( 5 9 . 2 )  
1.2 

11.2 
.P 

7.2 
1.6 
2.6 
15 .O 
3.0 
4.1 
4.? 
7.6 

. L 

(30.3) 
3 . 9  
.2 

6.3 
4.6 
e.4 
.1 
.1 

6 .7  

(10.4) 
5.7 
1.2 
1.6 
1.9 

(7.9) 
1.0 
1.6 

1.9 
167.3 

3 3  



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

~ ------II 

DYTAIL WEIGHT STAT3ENT 

COl9fA?D XODULI.: 

CC?JTF,OLS AND DISPLAYS 

-- 

Lower Equipment Bay 
Lighting Control Panel 
G & N Controls and Displays 

Yap and Data Viewer 
Display and Control - Kavigation 
Display and Control - Computer 

L e f t  Hand Forward Equipment Bay 
Clock 
Event Timer 
Fount i n g  Panel 

Crew Area Controls 
Fanual Control - Rotat ion 
Kanual Control - Trans la t iona l  

Caution and Warning 
Detector  
Spares  

E l e c t r i c a l  Provisions 
E l e c t r i c a l  Wiring 
SCS/C- Pr IJ Display Junction Box 

TOTAL PAIN DISPLAY PANEL 

WTAL CONTROLS .4ND DISPL4YS 

CLE?&TT 
W3IGET 
12-1-63 

(51.4) 
1.2 
50.2 

€ 0 5  

26.7 
15 .O 

(2.6) 
.8 

1.6 
.2 

(22.5) 

9.2 
13 03 

(30.7) 
29.0 
1.7 

123.7 

167.3 
- 

291.0 

39 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

GUIDANCE AND NAVIGATION 

Elec t ronic  Equipment 
I n e r t i a l  Measurement 
Navigation Rase 
Conputer PZ Spare Tray 
Computer Stored Spares 
Power Servo Assembly 
Coupling Display Unit 
Junct ion Box 
Bellows -4 s s embly 

Opt ica l  Equipment 
Sextan t  
Telescope 
Opt ica l  Base 
Opt ica l  Eyepiecas 

Loose Stored Items 
Film Cartr idges (4) 
Conputer S e l f  Check Plug 
Computer Loose Spares 
Power Servo Assembly Loose Spares 
CDU Spare Gear Box 
Spare Iielay 8 Diode Module 
Spare h p s  ( 3 )  
Eye Rel ief  Eyepiece 
Horizon Photometer 

E l e c t r i c a l  Provis ions 
Cabling NIT  
Cabling NAA 

Coolant Hoses 

(280.7) 
59.0 
27.2 
70.0 
26.5 
56.7 
16.5 
12.2 
12.6 

(45.e) 
12.G 
9.0 
21.0 
3.8 

(41.5) 
3 00 
1.0 

17.0 
11.5 
3 00 

03 
.2 

1.5 
14.0 

(51.0) 
35.c 
16.0 

TOTAL GUIDANCS AFTD IXVIGATION L20.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

STABILIZATION AXD CCNTRCL 

Lower Equipment Fay 
?.ate Gyro Package 
Body Mounted G y r o  Package 
E lec t ron ic  Control Package - Pi t ch  
E lec t ro3 ic  Control Package - Toll 
Ylectronic  Control Package - Yaw 
S lec t ron ic  Control Package - A d l i a y  
Displa:i/Y?QG ”;CA Package 
Spare Gyro - RI‘AG ( 2 )  
Spare Gyro - Rate 
Spare Plug-in Xodule 

E l e c t r i c a l  ~ -. Provis ions 
Lviring, e t c .  
SCS Power Junction 3ox 

12.6 
T9.l 
23.4 
2E.2 
2F.L 
36 .? 
:i . c 

.5 
1?.G 

(1’7.2) 
15. ‘i 
1.5 

203 .o TOTAL STABILIZA’XON AND CCKTROL 

41 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

PJACTION CONTXOL sysmr 

DSTAIL ?EIGHT STATEKENT 

CC3NAND ElCDULE 

hTACTION CONTEOL SYSTEl4 

?ropel lan t  S ys tem 

Gxidizer System 
Tanks 8 &puls ion  Devices 
Plumbing, F i t t h g s  I?: Insu la t ion  
Valves & Zegulators 
Sensors 

Fuel Sgsten 
Tanks ?: 3xpulsion Devices 
Plm.binp, F i t t l r g s  8: Insu la t ion  
Valves & i e g u l a t o r s  
Sensors 

Pressure System 
Tanks (4500 p s i )  
Plumbing, F i t t i n g s  e: Insu la t ion  
Valves 8: Regulators 
Sensors 

Engine System 
Engines 
Nozzle Extension 

E l e c t r i c a l  Provisions 

Duliiping System 
Valves &- Supports 
Controls & E l e c t r l c a l  Provisions 
Plumbing Pr F i t t i n g s  
Kiscellaceous 

TOTAL 

(74.6) 

37.2 
15.0 
11.4 
10.3 

e 5  

37.4 
15.2 
11.4 
10.3 

. 5  

(55.l+> 
9.5 
4.F' 

3G.6 
2.5 

(141.6) 
99.6 
L2.C 

(23.0) 

(32.4) 
13 .O 
12.0 

5.0 
2.4 

327.0 

42 



, 

N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

n 7.Prni.T 
liLT,,, 1 : L CAL ?C-:,ZE 

3ne Source 

.L- 

?atte,mj - Ee-entry ( 7 )  
S a t t e r y  - Post Landing (1) 
Rat t e ry  - Pyrotechnic - I n s t a l l a t i o n  

Power Conversion 
I n v e r t e r  ( 3 )  P. Control 
Ba t t e ry  Charger 8. Controls 
P U S  Bat t e ry  Chzrslng System 

Power Di s t r ibu t ion  8- Control 
E-C Power Panel Assy 
X-C Power Box Assy 
I3attei.y C i rcu i t  Sreaker  Panel 
Lower fquiprnent 3a:y Panel 
T e m i n a l  D i s t r ibu t ion  Panel. (3u.s) 
Circu i t  Erezicer Panel 
X e c t r i c a l  Transaission (:Jiring, Connectors, Cond . , Sup. ) 
Ground Power Provisions 
Power Control Pasel Connectors 
I n s t a l l a t i o n  Provisions 

E l e c t r i c a l  Comon U t i l i t y  
E l e c t r i c a l  Transmission (\:iring> Conn., Cond., & Sup. ) 
Right Iiand C i r c u i t  Breakei- Panel 
Left Hand C i rcu i t  Breaker Panel 
Light ing Cquipnent 
Light ing 
Ldapter Separa t ion  System 
L E  SeparatFon Sys ten  
S / Z  F:,.rotechnic I n i t i a t i o n  
C i rcu i t  U t i l i z a t i o n  Package 
Sequencer 
I n s t a l l a t i o n  Provisions 
C/Y t o  S / Y  Separa t ion  Spstea 'd5.rir.g e. Eardware 

CUXEKT 
X I G E T  
12-1-03 

(77.5) 
45.0 
52.5 
10.0 

(123.0) 
117.0 
5.0 
1 .o 

(95.3 
7.6 

11.3 
3 .L 
5.1 
9.0 
4.7 

3L.5 
5.0 
3 -0 
10.0 

(203.2) 
F7.7 
16.0 
10.5 
10.3 

5.0 
5 -0  

43 

499.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

Pressure S u i t  C i r cu i t  
Subcontractor  Coy.pressor, Feat Zxchg., Val. t': Coct. 
h c t i n g ,  Com., Clzrps,  e t c .  
C02 Serso: 

'. later-Glycol Circuit 
Subcontractor  Xes., Yvaporator, FIX-.?, Gal. 8 Cont. 
Xa t e r-Glyco 1 
?lwnbirg, e t c .  

Pressure F: Y e w .  Control 
SuScontractor :{eat Exchp,. , Slower , Val. ?- Cont . 
9uctiT;g 

Oxygen Su-,ply System 
Subcontractor  Znt ry  L12 Sys. ,  Val. c'- Corit. 

Oqgen Surge Tank 
Plumbing 

Xater Supply S;rster?. 
Sujcont rac tor  Potable F. Vaste Ta rh  ' ?reo:: ?a::: 
P l L ? ? k l g  
Ycter Separa tor  k c c u ~ .  ::am. 2:~. 

Sub c OD, t ra c t o r Cocir 102 I t  e.?: s 
Brackets .. ?luc,Si~g, Zlec t  . ';,%+-.? 
I ns t ,rwnent a t ior 

Supports 

Z l e c t r i c a l  ?revisions 

!'amal Cant:-ois - ?ush P u l l  

k4 

S I D  62-99-22 

(77.1) 

6.5 
/ r r  cc:. c: 

2.0 

(ssl.3) 
22.1 
1E. i L  
12.5 

(16.0) 
&.E 
1: .c 
7.2 

(:w) 
11.5 
1L .3 

(12.") 

(?i.C) 

( 1 F . t ' )  
"3 .c 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

EAT TF! L:TJL)INC- s ys rnI 
Parachute System 

Drogue Chute Systen 
:!ah Clus t e r  
Disconnect PYair! Clus te r  
P i l o t  Chute System 
Sequence Control 
Attach Provis ions 

Location Aids 

Forward Heat Sh ie ld  3e lease  System 

Drogue Discomect  I n s t a l l a t i o n  

Zlectrical Pyrotechnic InitS.atior, Provis ions 

TOTAL EARTH JAMDIKC- SYST3' 

(593.e) 
66.4 

439.2 
3.1 

26.5 
12.2 
42.4 

( 6 . 3 )  

(47.9) 

(9 .0 )  

(6 .0 )  

663 .u 

45 



N O R T H  A M E R I C A N  A V I A T I O N  and INFORMATION S Y S T E M S  DIVISJON 

Governnent Furnished Equipment 
Pressure Garment Assexbly (3) 
Por tab le  L i f e  Support System (1) 
Garments - Constant Wear 
Riomedical In s t runen ta t ion  
Personal Zadiat ion Dosimeters 

Crew (50, 70,  90 P e r c e n t i l e )  

Food and Associated Equipment 
Food 
Food Containers 
Food Youthpiece - Personal 
Water Delivery Assernbly - Personal 

Crew Accessories 
Lap Zoard Assembly 
FIanual S e t  
?.yap S e t  
Logbook Assembly 
Tool S e t  - I n f l i g h t  Maintenance 

Crew E q u l p e n t  
Shoe S t r aps  
Hose Assenbly - 
Bel t  Assembly - 
Hose Assembly - 
S u i t  E l e c t r i c a l  

Umbilical 
I n f l i g h t  Xaintenance 
Recharging, Backpack 
Umbilical and Wire 

Waste bnagement 

Nedical Equipment 

Personal  Hygiene Equipment 

Light Assembly - Por tab le  

Provis ion Assembly - Crew Surviva l  

Personal  Comunications 

CUPP23NT 
WEIGHT 
12-1-63 

(U4.1) 
79.2 
42.1 

9 .O 
2.0 

l l . E  

(e .@)  
2.0 
3 00 
1 .o 
1.0 
1.0 

(26.2) 
2.0 

17.9 
1.0 
2.8 
2.5 

TOTAL CFZ4 SYSTEI.1 (To be brought forward) 

46 
869.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

I TEN 

PJACTIOY CO1JTP.OL -- 
Usable Propellant 

?esidual Propellant 
Trapned - S p t e x  
E!Lxtu?e ?-at i o  
Fqulsion Zfficiencjr 
1,oadi;lg Tolerance 

R E  ijelim 

DETAIL WEIGHT STA"3KDJT 

CO14It4RD PrODULE: 

LESFUL LOAD 

hTWI 3C'fP ZN TR L C OK TRC L - 
Li th ium Hydroxide 
Activated Charcoal 
Containers f o r  L i O H  Rr Charcoal 
Oxygen - Ee-er,tr;y 
Xater-Zarth Crbi t  Cooling 8: Drinking 
'dater-Boost Cooling 
Xater-Emergency Re-3ntry Cooling 
!'later-PLSS I n i t i z t e d  Charge 
Chemical Disinfectant  

S CIEMTIFI C Z'JLT T?,Z.?JT 

TCTAL This page 

TOTAL C X W  SYSTEE! (Brought folward froI;; Page 46) 

CURRENT 
\EIGHT 
12-1-63 

(270.0) 

225.0 

44.0 
30.8 

2.7 
7.8 
2.7 

1.0 

112.0 
4.0 

12.5 
3.7 
4.0 
4.0 
6.0 
6.8 
4.0 

869.0 

TOTAL USEFUL LOAD 

47 

1546.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

WEIGHT P P T Y  -- 
St ruc tu re  

Elec t ronics  

Reaction Control 

E l e c t r i c a l  Power 

Environmental Control  

Propulsion 

USEFUL LCP1l-l 

Reaction Control 

E l e c t r i c a l  Power 

Env i romen ta l  Control 

Propulsion 

B U 3 O U T  ?EIGHT 

DETAIL WEIGHT STATRb~JT 

CWXIPJT 
i f l IGHT 
12-1-63 

7730 

2290 

3 5 1  

580 

13 E4 

E7 

303s 

2230 

E3C 

503 

20E 

6E1 

F?h@ 

48 



~ 
~ 

~ 

N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL !fEXGHT STP.’ID.ZXT 

S X R V I C E  M O D U U  

STF,UCTUYE 

Basic Eody S t r u c t u r e  
lioneycoxb Panels 
Frame and Eings 
Access. Doors 
F i t t i n g s  and At tach  Parts 
? a d i a l  Rears  
I n t e r n a l  P a r t i t i o n s  
Forward Bulkhead 
Aft ?ulkhead 
2CS Par.els 

Secondarp S t m c t u r e  
Tank Support Shelf  
Engine Support S t ruc tu re  
Antenna Support S t r u c t u r e  
A f t  Heat Shie ld  

I n s u l a t i o n  

Separa t ion  Provis ions and Attachrents  

F a i r i n g  - C/K t o  S/h 

Kiscel laneous 

CUPPXNT 
>+TIGHT 
12-1-63 

(1616) 
567 

6 
1 5  
42 

373 
25 
161 
305 
122 

TCTAL S T F , U C T U E  2290 

49 



/ 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

CETAIL WEIGHT STATE2ZNT 

SERVICE MODULE 

ELECTRONICS SL'ESYSTEH 

I TEE 

ELECTRCKI CS S UBSYS 'I324 

Communications 
High Gain Antenna 

Antenna 
Gimbals 
Earth Sensor 

Antenna Boom 
Antenna Locking Provis ions 
Coax 
Coax Connectors 
Supports 
Xir ing 

I n s  t rune r. t a t ion 
Sensors 
E l e c t r i c a l  Provis ions 
Supports 

Fiendezvous Equipment 
Radar Package 
VHF Antenna 8. Trans. & Supports 
X-Rand Dish Ant., Trans. Pr Sup. 
Antenna Boom 
Antema Actuation Yec hanisn! 
E l e c t r i c a l  ? ro r i s ions  
Supports !. Cooling Provis ions 

Transponder Equipment 
TracsDox!er 
VI!! Flush F'ntd. O m n i  Ant. (3) 
lJHF Power Bivider  
WF Tram. ,& SuDports 
X-:aar,d 'lush Yntd. O m n i  Ant. ( 3 )  
X-3and Trans. 8, Supports 
X-Band Power P iv ide r  
d e c t r i c a l  Provis ions 
Supports 8- Cooling Provis ions 

-- 

C UEFSMT 
hi31 GHT 
12-1-63 

(51.0) 

12.2 
12.0 
4.8 
7.0 
3 * O  
e.0 
1 .o 
1 .o 
2 .o 

(130 - 0 )  
30.0 
95.0 

5 .O 

(91 .6 )  
30.0 

E.8 
17.E 
1c.0 
10.c 

3 -0 
12 .@ 

(7e.4)  
10.c 
30.0 
1.@ 

12.e 
3 00 
12.6 
1.0 
3 00 
5 .O 

351.0 

5c 



~ ~~~ 

N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

I TEY 

DETAIL WEIGHT STATDENT 

SERVICE FODULE 

RZACTICN CONTROL 

Propel lan t  Systems 
Oxidizer  System 

Tanks Gc Expulsion Devices 
Plumbing, F i t t i n g s  8- Insu la t ion  
Valves & Zegulators  
Sensors 
Supports 
2uan t i ty  Gaging 

Fuel  System 
Tanks 8.- Expulsion Devices 
Plmbiniz, F i t t i n g s  PI Insu la t ion  
Valves 8. Eegulators 
Sensors 
Supports 
1,bantitg Gaging 

Pressure System 
Tanks (1,500 p s i )  
Plumbing, F i t t i n g s  & Insu la t ion  
Valves 8- riegulators 
Sensors 
Supports 

Engine System 
Engines 
F e f l e c t o r s  P.. Insu la t ion  

S t r u c t u r a l  Provis ions 

3 l e c t r i c a l  Provis ions 

C UF?,PEJT 
h'EIGMT 
12-1-63 

(161.4) 
eo. 5 

28.E 
8.5 
12.0 
3.0 
lF.2 
10.0 

R0.9 
29.2 
f3.5 
12.0 
3.0 
18.2 
10.0 

( 128.0) 
19.0 
6.0 

76.0 
7 .O 
20.0 

(150.4) 
70.4 
80.0 

(80.0) 

(60.2) 

"TAL FZACTION CONTFCL SET% 580.0 



, 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATD'XFJT 

SE3VI CE I C D U I Z  

ELECTRICAL ?@WEE 

Fuel C e l l  Power System 
Fuel C e l l  Power Pack ( Inc l .  Mount Instrumentat ion)  
Intermodular - Eadiator  Pluiibing 
Fuel  Cel l  E:odule Mount Attach 
Fuel C e l l  H2 System 

Subcontractor Coinponents 
Plumbing and Valves 

Fuel Cell and ECS 02 System 
Subcontractor Components 
Plumbing and Valves and Supports 

Water Glycol - Fuel Cell Heat Transfer  System 
Elec t .  Wiring - S u p e r c r i t i c a l  Gas 
Space 3ad ia to r  (Cuter Skin)  
Fuel  Cell Fodule S t a b i l i z a t i o n  Webs 
Fuel C e l l  Plumbing Supports 

Power Dis t r ibu t ion  
E l e c t r i c a l  Transmission 
Power Di s t r ibu t ion  Fox 

E l e c t r i c a l  Common U t i l i t y  
E l e c t r i c a l  Transmission 
Sequencer 
Adapter Separat ion System 
c/k. t o  s/k Separat ion System 
Pyrotechnic I n i t i a t i o n  
Provis ions 

CU?RF;TITT 
':E1 GFT 
12-1-63 

(1196.6) 
753.6 
26,.? 

2 .O 

153.2 
5.5 

166.2 
31.7 

7 .O 
10.0 
26.9 
3.e 
8.0 

(71.2) 
4C.O 
31.2 

(116.2) 
41.0 
28.0 
7.0 
18.0 
12.0 
10.2 

TOTAL EUCTRICAL POWEE 13BL.O 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

Water-Glycol C i rcu i t  
Subcontractor  Valves 8, Controls 
Plumbing and Hardware 
k'ater - Glycol 
Space 2ad ia to r  (Cuter Skin)  

Water Supply System 
Plumbing and Hardwaye 
Yiscellaneous Rrackets R Supports 

Cxygen Supply System 
Plumbing and Supports 

Conmon I t e m  
Supports 

CU?FEITT 
WEIGI-!? I 
12-1-63 

(74.e) 
6.0 
21.5 
10.0 
37.3 

(7.5) 
7.0 
.? 

(3 .0 )  
3.c 

(1.7) 
1.7 

67.0 

53 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

EETAIL WEIGHT STA'ID!?NT 

SEBVICE NC!DULE 

IQIN ?liL@?L!L5ION 

? rope l lan t  S y s t e m  
Cxidizer  System 

Tanks P Doors 
S k i r t s  
Plumbing, F i t t i n g s  Rr Insu la t ion  
Valves 
';uant i t y  Ind ica t ion  
Yixture Fa t io  Control 
Supports - Plumbing 8. Equipment 

Fuel  System 
Tanks 8- Doors 
S k i r t s  
Plurnbing, F i t t i f igs  %- Insu la t ion  
Valves 
#&ant i t y  h d i  c a t  i o =  
Supports - Plu.n'rir,p !: Equipment 

Pressure System 
Tanks (4LOC p s i )  
Tank Supports 
Plumbinp , F i t t i n g s  9. Insu la t ion  
Valves, !?egulators 8. Fieat Exchanger 
S m p o r t s  - ? l m b i n c  8- Equiprr.ent 

-'Incine System 
m g i n e  
Closeouts - Throat t o  SA,! 
T. 

T l e c t r i c a l  Provis ions 

5L 

CCRRENT 
'&I GHT 
12-1-63 

(13 56.0) 
'759.3 

557.0 
59.e 
53.0 
4.5 

25.5 
14.0 
45.5 

596.7 
458.0 

33.2 
42.0 

4.5 
25.5 
33.5 

(925.0) 
78%. 0 
30.0 
24.0 
49 .O 
3e.O 

( 715 0 
690.0 

25.0 

(L2.0) 

3C38. 0 



NORTH A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

I TE3.I 

RCS Propel lan t  
C'sable 
"es idua l  

Trapped System 
! - ix tu re  ?at i o  
I7qu l s ion  Eff ic iency  
Loading Tolerance 

3.22 Helium 

3?TAIL >EIGHT STA"FYENT 

SERVICE NQDULE 

IJSSFLiI- LOAD 

9yiroFen - S u p e r c r i t l c a l  Gas 
Usable (Zlec t rochenica l  Tncl. Tolerance) 
' h s a b l e  (3esidua; 9, Instrurnent T r r o r )  

Fkper.ded (Leakage ti, 3urge ) 

Usable (E1ectroche;nical Inc l .  Tolerance) 
thusable  (l 'esidual f'r I n s t m y e n t  E r r o r )  
rnergenc:v. Provis ions 
%ended (Leakage Q. Puree) 

-.. .iier,genc:r Provis ions 

Cyyeen - S u p e r c r l t i c a l  Gas 

- 

9ITJIF1CM:3XT,?.L COh'TROL (r:om.al !f iss ion)  
QxfeeE - S u p e r c r i t i c a l  Gas 

Usable (E:etabolic ) 
Unusable (Zesidual  E: I n s t m . e n t  Z r ro r )  
k e r g e c c y  ?revisions 
"ended (Leakage, LEI?, PES 3epress .  ) 

P?C?ULSICN 
K a i R  ?repulsion Fel iun 
?.'air? Propel lan t  2es ldua ls  

Trapped - S;jstem 
Trapped - Engine 
l.:ixture 3 a t i o  Tolerance 
Loading Tolerance 

CU?,3ENT 
?EIGHT 
12-1-63 

E35.0 
790. C 
45.0 

4.0 
9.0 

24.0 
&.O 

46.0 
3.2 
4.7 
k.6 

444 5 
377.c 
17.5 
4.4.0 

5.G 

(20E.0) 
2CE. C 

76.5 
?.l 
75.3 
97.1 

(6E1.0) 
99.0 

5e2.0 

2 3  .o 
97.C 

1co. 0 
100.0 

2230. C 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

C U F I X N T  
WEIGHT 
12-1-63 

LAUNCH ESCAPS SYSTm 

S t r u c t u r e  

Tower Assy 
Escape Potor S k i r t  
P i t ch  Yotor S t r u c t u r e  
Nose Cone and Fa l las t  Support 
Attaching ?arts 
Tower Insu la t ion  
S k i r t  Insulat ior?  

Sepsra t ion  Provision 

Ballast 

Propulsion 

%cape f'otor 
J e t  t i son ?'o t o r 
J e t t i s o n  Potor  Skirt 
?it& Contra; h'otor 

E l e c t  r i c a i  Powc r 

cP.1 ?oost Pro tec t ion  Cover 

34 5 
209 
162 
114 

5, 
216 
10 

( 505 1 

(5345 1 
4761, 

43L 
?2 
5 5  

( 1 7 5 )  

721 5 



~ ~~~ 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISI<)N 

I 

Struc ture  
Panels 
Frames 
Thermal Insu la t ion  

E l e c t r i c a l  Power 

Separat ion System 

TOTAL ADAPTER 

DETAIL WEIGHT STATEPEI!T 

ADAPTER 

C I!F,FXNT 
iJEI GUT 
12-1-63 

( 3070 
2470 

200 
400 
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